The paper presents a long-term research study carried out in primary schools in Olomouc. The author introduces only a single part of this extensive research study performed in 2009 -2013. The paper presents an assessment of joined-up linear handwriting in the context of postponed school atte ndance in selected quality-based categories.
Introduction
One of the typical human means of capturing, analysing and transferring information and one's own experience to other people is handwriting. This is a human product without which the human race would not have reached such development in the society. Even today, through preserved written relics we can learn about new civilizations, analyse human and world progress and at the same time learn about ourselves. Through handwriting each individual acquires education and extends their own knowledge.
With respect to the fact that handwriting has an indispensable role in the development of literature as such, it is also a part of the level of education of each nation and expresses the nation's identity. Handwriting is even introduced to very young children. Handwriting is determined by graphomotor movement. Functional coordination of handwriting is ensured by the central nervous system and thus it can be assumed that certain mental aspects of an individual are identically projected into the graphical form of language, i. e. handwriting. It is not an intention of this paper to analyse handwriting in terms of graphology and assess handwriting in the context of the mental condition of an individual because such diagnostics can only be performed after complete mental maturation of an individual, i. e. in adulthood. The aim of the paper is to focus on current issues associated with the handwriting of primary school pupils, i. e. factors that can have an infl uence on their success in this area.
Eff ect of postponed school attendance on the handwriting of primary school pupils
One of the factors that we encountered and that could infl uence the handwriting of primary school pupils is postponed compulsory school attendance by one year. In the Czech Republic, enrolment in basic schools is governed by Act No. 561/2004 Coll. on preschool, basic, secondary, higher professional and other education as last amended (hereinafter referred to as the Education Act). As far as legislation is concerned, postponed school attendance is covered by the Education Act, namely by Sections 36-38, Clause 1 of Act No. 561/2004 Coll. Postponed school attendance by one year is very important as this is a preventive measure that should protect a child that is immature for education against academic failure (Klégrová, 2003) .
Prior to school enrolment a child should be well equipped with competencies in many areas of development including the areas of motor skills and graphomotor skills that have a signifi cant eff ect on the level and training of elementary handwriting in grade one of basic school. In this context, we were interested in the ways postponed school attendance infl uences the success of elementary grade pupils in practicing joined-up linear handwriting.
The purpose of the present paper is to perform an analysis of current linear joinedup handwriting taught to elementary grade pupils in the context of postponed school attendance by one year. Pupils acquire experience in the writing technique or writing automation during classes in primary school. The basics of graphomotor skills are built already during pre-primary education. The aim of the paper was to compare and analyse the factors that have an eff ect on the quality of pupils' handwriting. These factors include for example the level of graphomotor skills acquired in kindergarten and the eff ect of postponed school attendance on problem-free enrolment in basic education.
As far as handwriting is concerned, various letters or numerals consist of one or more elements that diff er not only in their shape but also in their graphical execution. For these reasons it is of vital importance for a beginning writer to fi rst learn these elements of numerals and letters and only then the whole shapes and their linkage.
"Handwriting originates as a trace of hand movement, which is in essence circular." (Penc, 1968, 24) This movement produces circles that are prolonged in various ways to produce ovals.
In case of joined-up linear handwriting quality-based and quantity-based handwriting elements can be assessed. In this paper we will not deal with quantity elements, i. e. handwriting speed because this category appears irrelevant in terms of our research. Instead, we will describe selected elements of quality handwriting features, i. e. only those that appeared topical for the purposes of our assessment in comparison with a diff erent handwriting model, i. e. Comenia Script, which is included in a wider research intent whereas this paper presents only partial research outcomes.
2 Quality-based handwriting features Penc (1968) , Křivánek, Wildová (1998 ), Fabiánková, Havel, Novotná (1999 as well as Mlčáková (2009) 
Proportionality of handwriting size
According to Křivánek and Wildová (1998, 73) "the ratio between letters of medium height (i, e,…), upper length (l, h,…) and lower length (y, j,…) should be 1 : 1 : 1." This is a height ratio between letters. It can be assumed that the size of upper and lower loops is identical with the medium letter height.
Beginning writers tend to prolong upper or lower loops. Mlčáková (2009, p. 26) ranks handwriting proportionality and regularity among the categories for quality assessment. "Regularity is understood as maintaining identical heights in the same handwriting types".
On the contrary, Penc (1968) classifi es letter regularity as an independent handwriting quality.
Regularity of handwriting size
Handwriting regularity is understood as maintaining the same height ratios between letters.
Most authors (Hřebejková, 1987 , Křivánek, Wildová, 1998 , Doležalová, 1998 , Mlčáková, 2009 ) who deal with initial writing recommend to provide auxiliary lines at a height of 5-6 mm for the medium letter height in the elementary grade in order to improve the training of handwriting regularity. However, this is not recommended for all pupils, only those with diffi culties.
Joined-up nature and linkage of handwriting
The joined-up nature of words has been present throughout the whole period of development lasting for a thousand years. To increase the eff ectiveness of handwriting in the gothic period writers tried to develop practical ways of joining letters. Connectedness or joined-up nature and linkage of letters present a signifi cant requirement in order to preserve legibility and neatness. Almost all lowercase letter can be written using a single stroke. Only the letter "x" requires two strokes. In the uppercase alphabet, all letters except "K, T, X, F" are also single-stroke. The mentioned uppercase letters are written using two strokes, the letter F requires three strokes. Doležalová (1998) deals with the issue of writing letters with diacritical marks. The author recommends immediate writing of diacritical marks, i. e. interrupt the word, write a diacritical mark and continue with the word. As suggested by the author, however, the linkage of the word can be disrupted. Therefore, at fi rst, writers must be taught to write words without diacritical marks, only after movement automation easier linkage takes place.
On the contrary, Mlčáková (2009) is inclined to think that writers should fi rst learn to write the whole word and only after that check its correctness by means of autodictation. Interrupting the linkage of letters with diacritical marks is recommended by the author only in case of dysgraphic pupils. Křivánek, Wildová (1998) recommend not to overestimate the linkage of words. Especially in beginning writers (grade one of basic school) they recommend to approach this issue on an individual basis. Under no circumstances should writers be forced to maintain the joined-up nature of the whole word to the detriment of further motivation.
Some letters can be classifi ed as connecting, some as non-connecting. Uppercase hand-written letters are always connected from the right-hand side as they are used to begin a word or a sentence. The letters T, F, P are non-connecting. For letters that end with a left stroke (letter B), connecting to another letter is performed using the so-called back (cover) strokes (Penc, 1968) . Back strokes do not deform writing; on the contrary, they contribute to improved legibility.
Neatness of written documents
Overall neatness of written documents should be held in mind by writers. Beginning writers who still tackle the writing technique, as suggested by Křivánek, Wildová, (1998 ) Doležalová, (1998 , Mlčáková (2009) should maintain handwriting from the beginning to the end of the line so that their handwriting is legible and neat. With increasing age of a young writer and with more writing experience the neatness of written documents tends to decrease. This is especially apparent by implementing the elements of block letters into handwriting. In her surveys, this fact was observed by the graphic designer Radana Lencová during the development of Comenia Script handwriting, which was proposed as an alternative to the existing handwriting in 2010.
Defi nition of research area
Since 2010 primary schools providing basic education have been able to use a handwriting model for elementary training of handwriting named Comenia Script. In this context we defi ned the research area, i. e. whether the previous standard of joined-up linear handwriting is suitable for pupils in primary school. And also, to what extent is the prescribed standard observed by elementary grade pupils with respect to postponed school attendance by one year.
Research preparation
During the first stage of the research we prepared a theoretical basis by studying Czech as well as foreign literature on this topic. The study of relevant research summaries revealed that recently there has not been a research study in the Czech Republic that would assess quality-based features of joined-up linear handwriting by means of quantity-based research methods. For these reasons we defi ned the criteria according to which the research was carried out.
Formulation of research problem
Based on a literary review and having revealed the absence of empiric results the research area was narrowed down and the main research problem was formulated: Is joined-up linear handwriting a suitable model for teaching elementary handwriting to primary school pupils?
This paper does not describe the whole extent of the research in this area but rather a single part thereof, i. e. assessment of quality-based handwriting features in the context of one variable. i. e. postponed school attendance by one year.
Objectives of research study
The main objective of the research study was to assess and analyse the degree of observance the presented handwriting standard during an assessment of quality-based features of joined-up linear handwriting by means of quality-based research methods.
Therefore, the key question of the research study was whether the current model of joined-up linear handwriting is suitable for today's pupils and whether it corresponds with the requirements of today's day and age. This question was further particularized by partial questions that served as a specifi c guidance for the selection and modifi cation of research tools and analysis of the data obtained:
• Does postponed school attendance infl uence the legibility of pupils' handwriting?
Research hypotheses
Based on the formulation of the research objective and partial objectives the following hypotheses were formulated. Material hypothesis No. 1: The joined-up nature and connectedness of various graphemes in the handwriting of an individual with postponed compulsory school attendance by one year shows greater errors than the joined-up nature and connectedness of various graphemes in the handwriting of an individual without postponed compulsory school attendance by one year. 2 H 0 : The joined-up nature and connectedness of various graphemes in the handwriting is not dependent upon postponed compulsory school attendance by one year. 2 H A : The joined-up nature and connectedness of various graphemes in the handwriting is dependent upon postponed compulsory school attendance by one year.
Material hypothesis No. 2:
Proportionality and regularity of various graphemes in the handwriting of an individual with postponed compulsory school attendance by one year shows greater errors than the joined-up nature and connectedness of various graphemes in the handwriting of an individual without postponed compulsory school attendance by one year. 3 H 0 : Proportionality and regularity of various graphemes in the handwriting is not dependent upon postponed compulsory school attendance by one year. 3 H A : Proportionality and regularity of various graphemes in the handwriting is dependent upon postponed compulsory school attendance by one year.
Material hypothesis No. 3:
Individuals with postponed compulsory school attendance by one year report a higher degree of neatness of written documents than individuals without postponed compulsory school attendance by one year. 4 H 0 : The degree of neatness of written documents is not dependent upon postponed compulsory school attendance by one year. 4 H A : The degree of neatness of written documents is dependent upon postponed compulsory school attendance by one year.
Preliminary research and development of research tools
The primary research method was a test probe carried out through a non-standardized interview with teachers of randomly selected schools. During 2005-2007 when teachers started to prepare for the development of School educational programmes, a group of teachers was formed in Olomouc that attempted to address the issue of handwriting of primary school pupils. The data acquired through interviews with basic school teachers during one year were included in the analysis only as a sort of an input probe (screening) serving to reveal the opinions about and attitudes to the research issue. These fi ndings were used for easier orientation in the issue and in order to develop a group of teachers and pupils for a longitudinal research study, the aim of which was to assess the handwriting of specifi c pupils by means of quality-based handwriting features that present the basic research tool.
We addressed teachers from 10 basic schools who were also the coordinators of the development of School educational programmes and who taught in primary school. To improve the teaching process and to follow the School educational programme, their objective was to assess written documents of their pupils in their classes. As there were numerous problems and issues, a team of teachers was formed to deal with the assessment of quality-based features of various letters and written documents of pupils on a systematic basis for a period of 5 years (i. e. the whole primary school attendance).
For purposes of objectiveness of assessment of joined-up linear handwriting of pupils, the assessors were selected by the snowball technique. According to Hendl (2008) this is a popular selection method in quality-based research, during which a researcher selects a few individuals for assessment and these individuals add on other assessors until there is a group of selected individuals who are in agreement in terms of assessment.
A total of 10 handwriting samples of pupils were originally assessed by 3 assessors whose task was to observe individual groups of handwriting, i. e. specifi cally determined categories. Based on the snowball technique principle, eventually four assessors were selected, all teachers in primary school.
The assessed written documents were also considered for other aspects that have crucial importance with respect to the research. These aspects were also used as category variables in the hypotheses of the research. One of these variables was postponed compulsory school attendance by one year, i. e. issue addressed by this paper.
The data for the assessment of quality-based features of handwriting of primary school pupils were processed by the Mann-Whitney U-test quantity-based statistical method.
For the formulated null and alternative hypotheses we calculated a test criterion used to confi rm or disprove the hypotheses. Signifi cance testing was performed at a signifi cance level of α = 0.05.
To determine the degree of agreement the Kendall's coeffi cient of concordance was applied. The Kendall's coeffi cient uses values from 0 to +1. The higher the values the more agreement there is between the ranks compared (Chráska, 2007) .
In assessing and processing multiple results it was necessary to well 'represent' the measured values, i. e. characterize them in an apt and brief way. For these purposes we used the arithmetic mean and median. Through the median we ranked the values by their size and the sample was divided into two parts. In case there was no statistical data signifi cance, the results were further interpreted using the median.
The obtained data were analysed and processes using the Excel and Statistica 12 programmes and converted into graphs and tables.
Research sample
To assess the obtained data it is necessary to outline factual data used during the process of assessment.
In the research we worked with 98 respondents (of elementary grades), whose average age was 7.5 years. The youngest respondent was 7 years old; the oldest respondent was 8 years and 4 months old. Out of the total number of respondents, 53 were girls, i. e. 54.08%, and 45 were boys, i. e. 45.92% Table 1 Age of respondents Another variable was postponed school attendance by one year. Out of the total number of 98 respondents, 11 pupils had postponed school attendance, i. e. 11.22%, and 87 were without postponed school attendance, i. e. 88.77%, the total number of respondents being 98. 
Hypothesis proving
The formulated hypotheses were verifi ed for statistical signifi cance and the results were commented on in detail.
Material hypothesis No. 1:
The joined-up nature and connectedness of various graphemes in the handwriting of an individual with postponed compulsory school attendance by one year shows greater errors than the joined-up nature and connectedness of various graphemes in the handwriting of an individual without postponed compulsory school attendance by one year. Table 3 Handwriting size, proportionality and regularity, joined-up nature and connectedness versus postponed school attendance by one year by grades Based on a statistical calculation according to the Mann-Whitney U-test and the Kendall's coeffi cient of concordance, it can be concluded that in terms of the joined-up nature and connectedness in the context of postponed school attendance by one year, there was no statistical signifi cance by various grades (grade 1 to 5). In this case the null hypothesis H 0 is accepted and the alternative hypothesis H A is rejected. The joined-up nature and connectedness of various graphemes in the handwriting of an individual with postponed school attendance by one year does not show greater errors than the joined-up nature and connectedness of various graphemes in the handwriting of an individual without postponed school attendance by one year.
The results of assessing the joined-up nature and connectedness of pupils' handwriting were very positive in relation to postponed school attendance by one year. The median oscillated around the value of 1. The boxplot was also around 1 in both assessed groups. In pupils without postponed school attendance the variance of respondents was around 1-3 but in pupils with postponed school attendance the variance was around 1. With a large degree of probability, the joined-up nature and connectedness does not present any problems in handwriting to primary school pupils, quite the contrary. In this category of assessment they achieved the best results. Also in this case it can be confi rmed that postponed school attendance by one year clearly facilitates their readiness for school load.
Material hypothesis No. 2:
Proportionality and regularity of various graphemes in the handwriting of an individual with postponed compulsory school attendance by one year shows greater errors than the joined-up nature and connectedness of various graphemes in the handwriting of an individual without postponed compulsory school attendance by one year. Table 4 Handwriting inclination, density and rhythmization and neatness of written documents versus postponed school attendance by one year by grades Based on a statistical calculation according to the Mann-Whitney U-test and the Kendall's coeffi cient of concordance, it can be concluded that in terms of neatness of written documents in the context of postponed school attendance by one year, there was no statistical signifi cance by various grades (grade 1 to 5). In this case the null hypothesis H 0 is accepted and the alternative hypothesis H A is rejected. Again it can be stated that the median of the respondents' results was around the value of 2; the boxplot was rather between 1-2, both in individuals with postponed school attendance by one year and individuals without postponed school attendance by one year. Again it can be concluded that handwriting proportionality and regularity does not present any problems to the pupils. Again, after postponement of school attendance by one year the pupils are ready in terms of this category.
Material hypothesis No. 3:
Individuals with postponed compulsory school attendance by one year report a higher degree of neatness of written documents than individuals without postponed compulsory school attendance by one year. Table 5 Handwriting inclination, density and rhythmization and neatness of written documents versus postponed school attendance by one year by grades Conference Report ''Current Issues dvě recenze/Reviews Based on a statistical calculation according to the Mann-Whitney U-test and the Kendall's coeffi cient of concordance, it can be concluded that in terms of neatness of written documents in the context of postponed school attendance by one year, there was no statistical signifi cance by various grades (grade 1 to 5). In this case the null hypothesis H 0 is accepted and the alternative hypothesis H A is rejected. Neatness of written documents of individuals with postponed school attendance is not dependent upon the grade of the pupil. Despite the fact that the results do not show statistical dependence, the median of the category of neatness of written documents of pupils in grades 1 to 5 has the value of 1. In grades 1 and 2 no diff erences in handwriting performance was observed. In grades 4 to 5 the boxplot of individuals with postponed school attendance by one year is between the values of 1 and 2, whereas the boxplot of individuals without postponed school attendance by one year is between 1 and 3. These results imply that postponed school attendance by one year clearly helps pupils in coping with school load.
Conclusion
As suggested by the above specifi ed evidence of the hypotheses formulated in the research, we arrived at very interesting conclusions and fi ndings. Our assumptions and generally accepted opinions about weak performance of pupils in primary school in the area of handwriting considerably deviating from the standard level have not been confi rmed. We analysed joined-up linear handwriting from more perspectives, however, for the purposes of this paper we focused only on the assessment of selected qualitybased categories with respect to postponed compulsory school attendance by one year.
In our research survey we verifi ed our hypotheses using the STATISTICA 12 programme according to the Mann-Whitney U-test and the Kendall's coeffi cient of concordance as described in the methodology part. In most cases we accepted H 0 , i. e. the null hypothesis because there were no signifi cant diff erences in the statistically verifi ed hypotheses.
The results of the research study imply that the joined-up nature and connectedness, proportionality and regularity and neatness of handwriting are not dependent upon postponed school attendance by one year. The fact that in some categories there is a statistically signifi cant result, i. e. a problem for the pupils with training joined-up linear handwriting, has not been confi rmed.
However, our assumption has been confi rmed that the model of linear handwriting need not be changed because most primary school pupils are within the standard or slightly deviate from the standard. This suggests that the methods of teaching handwriting in basic schools according to the linear handwriting model need not be changed.
